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OverviewOverview

lDriving Factors in physical layer development

lDescription of DSSS

lExplanation of near-far problem in DSSS

lReceiver for mitigating the near-far problem

lSimulation results



Driving FactorsDriving Factors

lCapacity to support increased services

lSecurity from eavesdropping

lRobust in the presence of noise/interference

lEasily upgradeable



Description of DSSSDescription of DSSS
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Capabilities of DSSSCapabilities of DSSS

lCode-Division Multiple-Access (CDMA)

lNarrowband interference suppression

lCodes provide security

lMultipath combining capability



Multipath SignalsMultipath Signals



The NearThe Near--Far ProblemFar Problem

Small power loss

Large power loss

d near 1 mile.

d far 50 mile.

P diff 33.979 dB.

Power is over 2000 times lower



The NearThe Near--far Problemfar Problem



A Robust Receiver in MAIA Robust Receiver in MAI

lMaintains advantages of the conventional 
DSSS receiver

lProvides spatial division of users

l Improves near-far performance by 
suppressing multi-access interference

lAdapts to channel conditions



Proposed Receiver for ATCProposed Receiver for ATC



Adaptive AlgorithmAdaptive Algorithm

lForm a desired signal plus interference vector

lForm a vector of only interference

lFind the part or r that is orthogonal to n



Simulation ResultsSimulation Results

l Processing gain= 21 dB -- (127 chips per symbol)

l 1 antenna

l Rectangular chip waveform

l 1 interfering user with 30 dB more power

l ½ chip delay for the interfering signal

l Sample matched filter at 4 time the chip rate

l Examine SNR over symbols and compare to a 
conventional matched filter receiver



Simulation ResultsSimulation Results



ConclusionConclusion

lDSSS is a good choice for future ATC

lDescribed the near-far problem of CDMA 
for ATC

lDescribed a linear receiver to improve 
performance in severe near-far situations



QuestionsQuestions



SNR CalculationsSNR Calculations
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